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(57)Abstract: 

PURPOSE: To suitably produce a copolymer compsn. which is in a novel physical state and is 
usable as an impact resistance improver for many kinds of thermoplastic polymers. 
CONSTITUTION: This copolymer compsn., useful as an impact resistance improver, is prepd. by 
a process comprising a step for compounding, under reactive conditions, at least one 
functionalized addition polymer with an excess of at least one functionalized elastomer reactive 
therewith to give an elastomeric preblend: and a step for compounding, under reactive 
conditions, the preblend with a further amt. of at least one functionalized addition polymer 
reactive therewith. A carbamate-functional styrene-acrylonitrile copolymer is pref. as the 
addition polymer; and a maleic anhydride-grafted EPDM elastomer, as the elastomer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] following process: (1) — the manufacturing method of the copolymer constituent which 
comes to contain; process which blends a kind of functionality addition polymer with it and the 
excessive amount of at least a kind of reactant functionality elastomer under reactant conditions 
at least forms an elastomer reserve compound and blends; and (2) this elastomer reserve 
compound with this functionality elastomer and the amount of another of at least a kind of 
reactant functionality addition polymer under reactant conditions. 
[Claim 2] this addition polymer — formula: — [Formula 1] 



C H 
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NH-COOC (R 3 ) 




H t C 



( 1 ) 



the inside of a formula, and every — R1 is independent like — hydrogen or C1-5 alkyl group 

desirable — hydrogen or a methyl group — it is — ; — every — the ester group containing 
the aryl or the ARUKA reel radical;1-20 piece carbon atom with which R2 contains one to 20 
carbon atoms in independent — for example, alkoxy group; acetoxy radical; containing an ester 
group;1-20 piece carbon atom like methoxycarbonyl, ethoxycarbonyl. propoxy carbonyl, and a 

butoxycarbonyl radical or a cyano group — it is — ; — every — R3 independent like — alkyl 

It ****, although a CI -10 high drocarbil radical like phenyl or a permutation phenyl group is 
expressed, and it is at least one R3. It shall be an alkyl group and is;X2. Degree type : 
O 

II 

-C-OCH, CH, 



[Formula 2] 




It is a ** machine.;k 1 It is the integer of about 1000 range.;l Or 0 or 1 thru/or about 4000 
integer it is — ; — the number of the mutual arrays of a carbamate-functionality monomer 
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and a comonomer when k and I shall moreover be changed in independent for every unit, and;m is 
1 thru/or about 100 integer and I is 1 or an integer beyond it — expressing — ; — and X1 a 
chain termination radical — it is — the approach according to claim 1 of being the carbamate- 
functionality polymer which it has. 

[Claim 3] This functionality elastomer is ethylene and C 3-8. The approach according to claim 1 
of being the copolymer of the nonconjugated diene containing a monoolefin and a carboxylic-acid 
radical. 

[Claim 4] The approach according to claim 1 this functionality addition polymer is a styrene 
acrylonitrile copolymer, and this functionality elastomer is a maleic-anhydride-graft-ized EPDM 
elastomer. 

[Claim 5] the approach according to claim 1 of being the styrene acrylonitrile copolymer with 
which this functionality addition polymer contains the structural unit guided from N-t-high 
drocarbil oxy-carbonyl-2-aminoethyl acrylate, t-alkyl [ of {1-methyM-[3-(1-methylethenyl) 
phenyl] ethyl} carbamic acid ], t-aralkyl ester, or N-t-high drocarbil oxy-carbonyhm, and p- 
vinylbenzyl amine. 

[Claim 6] The approach according to claim 1 combination processing is melting combination 
processing. 

[Claim 7] The approach according to claim 6 the range of the weight ratio of the functionality 

elastomer pair functionality addition polymer in a process (1) is about two to 10:1. 

[Claim 8] The approach according to claim 6 the range of the weight ratio of the functionality 

addition polymer pair reserve compound of the amount of another in a process (2) is about 0.3- 

2.0:1. 

[Claim 9] The approach according to claim 6 of using the functionality addition polymer of the 
rate of giving the final-mass ratio of the range of about 0.5-1.5:1 into a product in a process (2). 
[Claim 10] The copolymer constituent which is a constituent which consists of a continuous 
phase of an addition polymer which made the interior distribute the elastomer particle containing 
the addition polymer by which occlusion was carried out, and was manufactured by the approach 
of claim 1 of coming to stabilize this constituent by forming a copolymer between the addition 
polymers in this elastomer particle, this occlusion phase, and this continuous phase. 
[Claim 11] this addition polymer — formula: — [Formula 3] 




C 1 ) 

the inside of a formula, and every — R1 is independent like — hydrogen or C1-5 alkyl group 

— desirable — hydrogen or a methyl group — it is — ; — every — the ester group containing 
the aryl or the ARUKA reel radical; 1-20 piece carbon atom with which R2 contains one to 20 
carbon atoms in independent — for example, alkoxy group; acetoxy radical; containing an ester 
group;1-20 piece carbon atom like methoxycarbonyl, ethoxycarbonyl, propoxy carbonyl, and a 
butoxycarbonyl radical or a cyano group — it is — ; — every — R3 independent like — alkyl 

— It **♦*, although a CI -10 high drocarbil radical like phenyl or a permutation phenyl group is 
expressed, and it is at least one R3. It shall be an alkyl group and is;X2. Degree type : 

O 

II 

-C-OCH s CH, -, 
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[Formula 4] 





C H 



C H 



C H 



It is a ** machine.* 1 It is the integer of about 1000 range.;l Or 0 or 1 thru/or about 4000 
integer — it is — ; — the number of the mutual arrays of a carbamate functionality monomer and 
a comonomer when k and I shall moreover be changed in independent for every unit, and;m is 1 
thru/or about 100 integer and I is 1 or an integer beyond it — expressing — ; — and X1 a chain 
termination radical — it is — constituent according to claim 10 which is the carbamate- 
functionality polymer which it has. 

[Claim 12] This functionality elastomer is ethylene and C 3-8. Constituent according to claim 10 
which is the copolymer of the nonconjugated diene containing a monoolefin and a carboxylic-acid 
radical. 

[Claim 13] The constituent according to claim 10 this whose functionality addition polymer is a 
styrene acrylonitrile copolymer and this whose functionality elastomer is a maleic-anhydride- 
graft-ized EPDM elastomer. 

[Claim 14] the constituent according to claim 10 which is the styrene acrylonitrile copolymer 
with which this functionality addition polymer contains the structural unit guided from N-t-high 
drocarbil oxy-carbonyh2-aminoethyl acrylate, t-alkyl [ of {1-methyl-1-[3-(1-methylethenyO 
phenyl] ethyl] carbamic acid ] f t-aralkyl ester, or N-t-high drocarbil oxy-carbonyl-m, and p- 
vinylbenzyl amine. 

[Claim 15] The resin constituent which comes to contain a kind of thermoplastic polymer and the 
copolymer constituent of a shock-proof improvement effective dose according to claim 10 at 
least. 

[Claim 16] The constituent according to claim 15 this whose thermoplastic polymer is a styrene 
acrylonitrile copolymer. 

[Claim 17] this addition polymer — formula: — [Formula 5] 



the inside of a formula, and every — R1 is independent like — hydrogen or CI -5 alky! group 

desirable — hydrogen or a methyl group — it is — ; — every — the ester group containing 
the aryl or the ARUKA reel radical;1-20 piece carbon atom with which R2 contains one to 20 
carbon atoms in independent — for example, afkoxy group; acetoxy radical; containing an ester 
group;1-20 piece carbon atom like methoxycarbonyl. ethoxycarbonyl, propoxy carbonyl, and a 

butoxycarbonyl radical or a cyano group — it is — ; — every — R3 independent like — alkyl 

It ****, although a C1-10 high drocarbil radical like phenyl or a permutation phenyl group is 
expressed, and it is at least one R3. It shall be an alkyl group and is;X2. Degree type : 
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O 
II 

-C-OCH, CH fl -, 



[Formula 6] 




It is a ** machine.;k 1 It is the integer of about 1000 range.;l Or 0 or 1 thru/or about 4000 
integer — it is — ; — the number of the mutual arrays of a carbamateHiinctionality monomer 
and a comonomer when k and I shall moreover be changed in independent for every unit, and;m is 
1 thru/or about 100 integer and I is 1 or an integer beyond it — expressing — ; — and XI a 
chain termination radical — it is — constituent according to claim 15 which is the carbamate- 
functionality polymer which it has. 

[Claim 18] This functionality elastomer is ethylene and C 3-8. Constituent according to claim 15 
which is the copolymer of the nonconjugated diene containing a monoolefm and a carboxylic-acid 
radical. 

[Claim 19] The constituent according to claim 15 this whose functionality addition polymer is a 
styrene acrylonitrile copolymer and this whose functionality elastomer is a maleic-anhydride- 
graft-ized EPDM elastomer. 

[Claim 20] the constituent according to claim 15 which is the styrene acrylonitrile copolymer 
with which this functionality addition polymer contains the structural unit guided from N-t-high 
drocarbil oxy-carbonyl-2-aminoethyl acrylate, t-alkyl [ of {1-methyM-[3-(1-methylethenyl) 
phenyl] ethyl} carbamic acid ], t-aralkyl ester, or N-t-high drocarbil oxy-carbonyl-m, and p- 
vinylbenzyl amine. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a thermoplastic constituent. Especially this 
invention relates to manufacture of the copolymer constituent of the new physical gestalt which 
can be used as a wide range shock-proof amelioration agent for thermoplastic polymers. 
[0002] 

[Description of the Prior Art] In order to raise the impact strength of a thermoplastic polymer, 
blending a shock-proof elastomer-like amelioration agent with this polymer is known from before. 
There are various things in the polymer with which a ****** shock resistance amelioration agent 
is blended. The example of a ****** polymer includes an olefin polymer, a styrene acrylonitrile 
copolymer, a polycarbonate, and polyphenylene ether. 

[0003] The elastomer-like shock resistance amelioration agent of various molds is used 
combining the ****** polymer. Those classes are related to the class of polymer which should 
mainly denaturalize. For example, a styrene acrylonitrile copolymer (henceforth a "SAN 
copolymer" depending on the case) is often ethylene and C 3-8. It denaturalizes with a 
monoolefin and the elastomer-like copolymer of nonconjugated diene. In many cases, it is C 3-8. 
A monoolefin is a propylene and these elastomers are called the "EPDM elastomer." The 
suitable shock-proof amelioration agent for polycarbonates includes a styrene-alkyl (meta) 
acrylate copolymer. About a block copolymer with conjugated diene like [ polyphenylene ether ] 
styrene, a butadiene, or an isoprene, it is high impact polystyrene. — It can be used like — 
which consists of a continuous phase of the polystyrene which contains the polybutadiene 
particle containing the polystyrene by which occlusion was carried out in the state of 
distribution. 
[0004] 

[Problem(s) to be Solved by the Invention] In recent years, a functionality (functionalized) 
polymer compound is becoming still more important by the ordinary state by the reason for 
giving the path which manufactures the matter compatibility-ized from the polymer of immiscible 
nature, for example, polyphenylene ether — a polyamide and a line — although it is immiscible 
nature if polyester is not the case where the latter is very little and exists, the polyphenylene 
ether containing the amine of a polyamide. a carboxy end group or the carboxy end group of 
polyester, and the functional group that is reactivity forms them and a copolymer, and this 
copolymer is effective as a compatibilizer in a compound with polyphenylene ether, a polyamide, 
or polyester. 

[0005] Similarly, the manufacturing method of a carbamate-functionality SAN copolymer and a 
****** copolymer emitting a carbon dioxide and an olefin on the occasion of heating, and 
forming an amine-functionality copolymer is indicated by the United States patent application 
08th of these people itself / No. 033 or 208. This amine-functionality copolymer can form the 
copolymer in which it reacts to with acid - or an acid derivative-functionality EPDM elastomer, 
and styrene. acrylonitrile, and the very high compatibility of EPDM are shown, and its ****** 
copolymer is useful as a shock-proof amelioration agent for SAN copolymers. 
[0006] 
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[Means for Solving the Problem] This invention is a compound in which the high compatibility of 
a functionality addition polymer and a functionality elastomer is shown, and is based on discovery 
of the manufacturing method of the compound of the gestalt which contains the elastomer 
particle which contains the addition polymer (occluded) by which occlusion was carried out at a 
substantial rate in the state of distribution. Furthermore, it is based on the knowledge that this 
invention is remarkable as a shock-proof amelioration agent [ as opposed to / generally / a 
thermoplastic polymer in a ****** compound ] f and effective. When using it for a ****** 
application, these compounds give high impact strength more nearly substantially than a shock- 
proof amelioration agent without the addition polymer by which occlusion was often carried out 
into the elastomer phase to this thermoplastic polymer. 

[0007] according to one gestalt of this invention — following process: (1) — at least a kind of 
functionality addition polymer under reactant conditions It blends with the excessive amount of 
at least a kind of functionality elastomer of it and reactivity, and an elastomer reserve compound 
is formed.; and (2) this elastomer reserve compound under reactant conditions ; blended with the 
amount of another of at least a kind of functionality addition polymer of this functionality 
elastomer and reactivity — the manufacturing method of the copolymer constituent which 
comes to contain a process is offered. 
[0008] 

[Example] The elastomer which can use for functionality, being given in this invention includes 
the copolymer containing the unit guided from conjugated diene like a butadiene, an isoprene, 
and a chloroprene. Furthermore, the ester of unsaturated carboxylic acid like for example, alkyl 
(meta) acrylate, for example, an alkenyl aromatic compound like styrene, and ethylene and C 3-8 
The unit guided from other monomers which include a monoolefin, for example, an olefin like a 
propylene, may also exist. 5-ethylidene-2-norbornene, 1, and 4-hexadiene and noncoryugated 
diene like a dicyclopentadiene can be used combining these, lower than an EPDM elastomer, 
especially about 0 degree C — desirable — about — especially an EPDM elastomer with a glass 
transition temperature lower than -20 degrees C is suitable. 

[0009] The functionality addition polymer used according to this invention may be guided from a 
wide range monomer. Unsaturated alcohol [ like allyl alcohol and vinyl acetate ] whose ****** 
monomer is, and its ester; An acrylic acid, A methacrylic acid, a maleic acid, ethyl acrylate, 
methyl methacrylate, A maleic anhydride, acrylamide, Methacrylamide And a partial saturation 
acid like acrylonitrile and those functionality derivative; — vinyl cyclic-compound; like styrene — 
partial saturation ether; like the methyl vinyl ether — partial saturation ketone; like a methyl 
vinyl ketone — partial saturation aliphatic hydrocarbon; like ethylene and a propylene — and a 
vinyl chloride And partial saturation alkyl halide like a vinylidene chloride is included. A SAN 
copolymer is often desirable. 

[0010] Functionality must be given to both an addition polymer and an elastomer for the activity 
in this invention, the acidic group which copolymerization of the elastomer was generally carried 
out, or was graft-ized — carboxylic-acid radicals or those functionality derivatives are contained 
preferably. These are the acids for example, on an addition polymer. - They are the carboxylic- 
acid radical guided from a reactant functional group, the acrylic acid which can react, a 
methacrylic acid, or a maleic anhydride, or its functionality derivative. In many cases, a desirable 
functionality elastomer is an EPDM elastomer which graft-ized the maleic anhydride. However, 
about the functional group on an elastomer, this invention is [ functional group / on that it is 
acid-reactivity and an addition polymer ] just going to mean that it is acidity, the acid-reactivity 
radical on an addition polymer — typical — an amine radical — or it is a protection amine radical 
(for example, carbamate radical) preferably. 

[0011] As the carbamate-functionality addition polymer which can be used in the approach of 
this invention, and a copolymer, it is formula: [0012]. 
[Formula 7] 
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( 1 ) 

[0013] the inside of a formula, and every — R1 is independent like — hydrogen or C1-5 alkyl 

group — desirable — hydrogen or a methyl group — it is — ; — every — the ester group 
containing the aryl or the ARUKA reel radical;1-20 piece carbon atom with which R2 contains 
one to 20 carbon atoms in independent — for example, alkoxy group; acetoxy radical; containing 
an ester group; 1-20 piece carbon atom like methoxycarbonyl, ethoxycarbonyl, propoxy carbonyl, 

and a butoxycarbonyl radical or a cyano group — it is — ; — every — R3 independent like — 

alkyl — It ****, although a CI -10 high drocarbil radical like phenyl or a permutation phenyl group 
is expressed, and it is at least one R3. It shall be an alkyl group and is;X2. Degree type : 
O 

II 

-C-OCH, CH a 



[0014] 
[Formula 8] 




[0015] It is a ** machine.* 1 It is the integer of about 1000 range.;l Or 0 or 1 thru/or about 4000 
integer — it is — ; — the number of the mutual arrays of a carbamate-functionality monomer 
and a comonomer when k and I shall moreover be changed in independent for every unit, and;m is 
1 thru/or about 100 integer and I is 1 or an integer beyond it — expressing — ; — and XI 
hydrogen, alkyl, alkoxy ** aryl. an acyloxy, or a chain termination radical like an alkylthio group — 
it is — what it has is mentioned. 

[0016] More preferably. I is 1 or an integer beyond it, and an addition polymer is a copolymer 
whose R2 is aryl, an ARUKA reel, and/or a cyano group. It is R2 further more preferably. It is 
phenyl or a cyano group and the k bivalence unit is N-t-high drocarbil oxy-carbonyl-2- 
aminoethyl acrylate, t-alkyl of {1-methyl-1-[3-(1-methylethenyl) phenyl] ethyl) carbamic acid, t- 
aralkyl ester, or N~t-high drocarbil oxy-carbonyl. - It is guided from m and p-vinylbenzyl amine. 
But k bivalence unit is 1 and 1 -dimethyl ethyl ester or N-t-butoxycarbonyl of N-t- 
butoxycarbonyl-2-aminoethyl acrylate and {1-methyM-[3-(1-methylethenyl) phenyl] ethyl} 
carbamic acid preferably. - It is guided from m and p-vinylbenzyl amine. 
[0017] The carbamate-functionality vinyl monomer suitable for manufacture of an addition 
polymer and a copolymer can be manufactured by various approaches. These are explained by 
the reaction with the chlorination (meta) acryloyl following formation of the carbamate by the 
reaction of an isocyanato-permutation vinyl monomer and 3rd class 1 RUKORU. and the reaction 
of an amine-permutation vinyl monomer and JI (t-alkyl dicarbonate). manufacture of the 
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intermediate field by the reaction of amino alkanol and G (t-alkyl dicarbonate), and it. A desirable 
carbamate-functionality vinyl monomer is N-t-alkoxy carbonyl-2-aminoethyl acrylate, t-alkyl of 
{1 -methyl- 1-[3-(1-methyletheny I) phenyl] ethyl} carbamic acid or t-aralkyl ester, and N-t-high 
drocarbil oxy-carbonyl. - m and p-vinylbenzyl amine is included. 

[0018] if each polymer usually has few rates of the functionality structural unit in a functionality 
addition polymer and an elastomer — about 0.5-mol % — it is about 0.5 - 5.0-mol % preferably. 
The following example illustrates manufacture of a useful carbamate-functionality addition 
polymer to the approach of this invention. 

the second solution which comes to contain the solution which comes to contain example 1:2- 
amino ethanol (183g; 3.00 mols) and a tetrahydrofuran (THF, II.), di-t-butyldicarbonate (652g; 
2.98 mols), and THF (II.) — a room temperature — and pump feeding was carried out into the 3 
neck flask with a capacity of 51. which contains THF (21.) at uniform velocity (a part for about 
5.6ml/). Generating of gas was accepted over 3 hours, and temperature rose from 24 degrees C 
to 64 degrees C. Subsequently, this reaction mixture was condensed on the rotating type 
evaporator, and the vacuum drying was carried out by the 150mm torr for 1 hour. Light yellow 
oily matter was obtained. For the object of identification, the flash chromatography using 5:1 
solutions of hexane pair diethylether refined the sample of this oily matter on the silica of 230 - 
400 meshes. This refined oil was identified as N-t-butoxycarbonyl-2-aminoethanol by 1 H and 
13C nuclear-magnetic-resonance (NMR) analysis of a spectrum. 

[0019] Crude N-t-butoxycarbonyl-2-aminoethanol (633g) was diluted with THF (11.). Similarly, 
chlorination acryloyl (31 5g; 3.48 mols) was added to THF which is sufficient for forming a II. 
solution. Pump feeding of these two solutions was carried out to **** at uniform velocity for 2.5 
hours into the 3 neck flask with a capacity [ containing THF (1.51.) and a pyridine (275g; 3.48 
mols) ] of 51. It generated heat over 2.5 hours, and subsequently cooled, and this reaction 
mixture was condensed on the rotating type evaporator. Recrystallization refined the obtained 
crude yellow crystal-like matter at 0 degree C using the hexane of 5:1 ratios, and the solution of 
diethylether, and the white crystal-like solid-state (melting point: 54 to 56 degree C) was 
obtained. N-t-butoxycarbonyl-2-aminoethyl acrylate was obtained so that the flash 
chromatography using 10:1 solutions of the silica of 230 - 400 meshes and hexane pair 
diethylether might refine and it might be similarly shown by 1 H and 13 C-NMR analysis of a 
spectrum. 

[0020] Styrene (800ml; 6.93 mols). acrylonitrile (300ml; 4.56 mols), N-t-butoxycarbonyl-2- 
aminoethyl acrylate (24.9g;1 15 millimol), azobisuisobutironitoriru (3.83g;23.3 millimol). and a 
methyl ethyl ketone (1.51.) were inserted in the 3 neck round bottom flask with an equipped with 
the condensator, the mechanical agitation machine, and the thermometer capacity of 51. This 
mixture was purged for 5 minutes with nitrogen, and, subsequently it agitated at 70 degrees C for 
24 hours. The viscous solution obtained was cooled and it was made to precipitate under 
mechanical agitation in a methanol. The polymer was isolated by filtration, and the methanol 
washed, and it dried at 60 degrees C all over the vacuum furnace for 48 hours. The carbamate- 
functionality addition copolymer (795g) was obtained with 80% of isolation yield so that it might 
be shown by infrared-spectrum analysis and 13 C-NMR analysis of a spectrum. 
[0021] The matter which carries out extrusion processing of this copolymer at 230 degrees C, 
and does not discover the resonance of t-butyl any longer with 13 C-NMR spectrum was 
obtained. Moreover, the peak of the carbamate carbonyl in an infrared spectrum disappeared 
intrinsically. High temperature has proved [ results / these / that were checked by 
thermogravimetric analysis / mass spectrum analysis / observation ] that the amine functional 
group by which decomposed the carbamate functional group, and probably emitted the ** 
isobutylene and the carbon dioxide, and deprotection was carried out into the polymer remains. 
[0022] Example 2: Distilled water OOOOg), a ferrous sulfate and 7 hydrate (50mg;0.179 millimol), 
and the sulfuric acid (two drops; pHreaction=3.5-4.5) were inserted in the reaction flask with a 
bushing insulator with a capacity of 31. The styrene solution was manufactured by mixing the N- 
t-butoxycarbonyl-2-aminoethyl acrylate (26.1g;121 millimol) manufactured in styrene (98%; 
763.6g; 7.33 mols). t-dodecyl mercaptan (3.94g;19.5 millimol), and said example 1. This styrene 
solution (746.2g), acrylonitrile (4.55 mols; 241. 4g), Sodium formaldehyde sulfoxylate (5.0g in 8g; 
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total pump feeding rate in 120.0g of water solutions / 10 minutes), Sodium dodecylbenzene 
sulfonate (16g in 3.0g; total pump feeding rate in 630g of water solutions / 10 minutes), and tert 
butylhydroperoxide (90%;69.9 millimol; 5.0g in 10.0g; total pump feeding rate in 120.0g of water 
solutions / 10 minutes) — separate supply — it added as **** through the conduit for 150 
minutes. The temperature inside this reaction flask rose from 15 degrees C to 45 degrees C 
between the reaction time for 150 minutes. The latex polymer with the grain size (by NIKOMPU 
(Nicomp) 370 light scattering, they are Dv =564nm and Dn =379nm) of 380nm generated. 
[0023] Subsequently, the contents of this reactor were poured in into the beaker made from 
stainless steel containing a calcium chloride (30g) and distilled water (2000I.). The coagulum 
obtained was filtered according to centrifugal separation, and it dried at 60 degrees C all over 
the vacuum furnace for 48 hours. This dry substance was ground to powder using the polymer 
grinder, and it re-dried at 40 degrees C all over the vacuum furnace for 10 hours, and the 
carbamate-functionality addition polymer was obtained, the butoxy carbamate functional group 
bore and remained on polymerization conditions — the Fourier transform infrared (FTIR) 
spectroscopy about a cast film — and it was checked by 13 C-NMR analysis of a spectrum. 
[0024] Example 3: alpha and alpha-dimethyl-m-isopropenyl benzyl isocyanato (1083g; 5.38 mols), 
a hexane (61.), and t-butyl alcohol (398.8g; 5.38 mols) were inserted in in the 3 neck round 
bottom flask with an equipped with a mechanical agitation machine, a condensator, and nitrogen 
installation tubing capacity of 101. Potassium t-butoxide (18.0g;160 millimol) was added small 
quantity every, agitating this mixture at a room temperature. Reaction temperature rose to 50 
degrees C during this addition. The reaction was completed within 1 hour. This reaction mixture 
was washed with water (51.), and the organic substance was separated from the aquosity layer 
after that. It dried on magnesium sulfate, and these organic substance was filtered, and 
evaporation processing was carried out, and the yellowish brown semisolid was obtained. When it 
recrystallized [ hexane ], 1 of pure {l-methyl-1-[3-1-methylethenyl phenyl] ethyl} carbamic acid 
and 1-dimethyl ethyl ester (81% of 1193g; isolation yield) were substantially obtained so that it 
might be shown by 1 H and 13 C-NMR analysis of a spectrum. 

[0025] 2800ml of water and a PORIPI nil pyrrolidone (PVP;2.30g) were inserted in the mechanical 
agitation machine, the condensator. and the flask with an equipped with the temperature probe 
capacity of 51. This solution was agitated and 1 of****, styrene (746ml; 6.51 mols), acrylonitrile 
(370ml; 7.18 mols), t-dodecyl mercaptan (4.18g;20.7 millimol), azobisuisobutironitoriru (1.30g;7.92 
millimol). and {1-methyl-1-[3-(1-methylethenyl) phenyl] ethyl} carbamic acid and 1-dimethyl 
ethyl ester (37.18g; 0.135 mols) were added. This mixture was agitated violently (500rpm), and it 
heated at 73 degrees C. The reaction mixture was cooled to the room temperature 5 hours after, 
continuing churning. The suspended solid to produce was filtered according to centrifugal 
separation, and the methanol fully washed the solid. The bead obtained was dried at 60 degrees 
C all over the vacuum furnace for 24 hours, and the carbamate-functionality addition polymer 
(86% of 947g; yield) was obtained. Existence of a carbamate functional group was checked by the 
FTIR analysis of a spectrum. 

[0026] Example 4; Chlorination vinylbenzyl (100g;655 millimol), dimethylformamide (500ml), and 
sodium azide (42.6g;655 millimol) were inserted in the round bottom flask with a capacity of 11. 
This mixture was agitated at the room temperature for 24 hours. Diethylether (500ml) was added 
and mixture was extracted with water (300ml). This organic layer was re-extracted with water 
(300ml). It coalesced and the ether (500ml) extracted the aquosity layer. It coalesced and the 
organic layer was dried on magnesium sulfate, it filtered and the light yellow oily matter (105g; 
yield : about 100%) which carried out evaporation processing and was identified vinylbenzyl azide 
was obtained. 

[0027] Lithium hydride aluminum (28.6g;754 millimol) and the ether (2400ml) were inserted in the 
3 neck round bottom flask with an equipped with the mechanical agitation machine, the 
condensator. and the addition funnel capacity of 51. The solution of the vinylbenzyl azide 
(79.2g;498 millimol) in the ether (300ml) was dropped agitating this mixture at a room 
temperature. Moderate reflux was held after few induction periods. It acted as the monitor of the 
reaction with thin-layer chromatography (ether hexane =1:1). The reaction was ended about 4 
hours after. Water (150ml) was added carefully and, subsequently 1M sodium hydroxide (300ml) 
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was added. This mixture was separated and the ether (500ml) extracted the aquosity layer twice. 
The organic layer which coalesced dried on magnesium sulfate, filtered and obtained the light 
yellow oily matter (46.2g; yield : 70%) which carried out evaporation processing and was identified 
the mixture of m- and p-vinylbenzyl amine. 

[0028] Into the 3 neck flask with a capacity [ containing THF (400ml) ] of 51., it is a room 
temperature and pump feeding of the solution of the vinylbenzyl amine mixture (46.2g;347 
millimol) in THF (200ml) and the second solution of the di-t-butyldicarbonate (75.7g;347 millimol) 
in THF (200ml) was carried out at uniform velocity (a part for about 1.0ml/). Generating of gas 
was accepted for 3 hours. The reaction mixture was condensed on the rotating type evaporator, 
and, subsequently the vacuum drying was carried out by the 1 50mm torr for 1 hour. Column- 
chromatography processing of the viscous matter obtained is carried out on a silica (230 - 400 
meshes), using a hexane as an eluent, and it is N-t-butoxycarbonyl. - The light yellow oily matter 
(62.7g; isolation yield: 77%) identified m and p-vinyl-benzylamine was obtained. 
[0029] N-t-butoxycarbonyl manufactured like styrene (800ml; 6.98 mols) acrylonitrile (300ml; 
4.56 mols) and the above-mentioned to the condensator, the mechanical agitation machine, and 
the 3 neck round bottom flask with an equipped with the thermometer capacity of 51. - m, p- 
vinylbenzyl amine (26.92g;115 millimol), azobisuisobutironitoriru (3.83g;23.3 millimol), and a methyl 
ethyl ketone (MEK;1.5 I.) were added. This mixture was purged for 5 minutes with nitrogen, and, 
subsequently it agitated at 70 degrees C for 24 hours. It was made to precipitate in a methanol, 
cooling the viscous solution obtained and agitating mechanically. The carbamate-functionality 
addition polymer (checked by 13 C-NMR and the FTIR analysis of a spectrum) obtained was 
isolated by filtration, and the methanol washed, and it dried at 60 degrees C all over the vacuum 
furnace for 48 hours (76 1g; isolation yield: 76%). 

[0030] In the first process of the approach of this invention, i.e., a process, (1), a functionality 
addition polymer is blended with the excessive amount of a functionality elastomer under a 
reaction condition. Typically, the range of the weight ratio of the functionality elastomer pair 
functionality addition polymer in this process is about two to 10:1. Combination can be performed 
in the state of a solution condition or melting on the conditions that it is sufficiently high for 
combination temperature promoting the reaction of a functionality addition polymer and a 
functionality elastomer. Typically, generally the range of about 170 to 350 degree C and melting 
combination [ in / preferably / the temperature of the range of about 200 to 260 degree C ] are 
desirable. A typical melting combination technique includes the continuous extrusion which leads 
the batch reaction and one shaft, or twin screw extruder in the Helicon (Helicone) reactor or a 
Brabender (Brabender) melting mixer. 

[0031] During combination processing actuation, when a carbamate radical exists, they give an 
amine-permutation addition polymer with clearance of the 3rd class olefin and a carbon dioxide 
in response to a pyrolysis. Subsequently this polymer reacts with a functionality elastomer, 
forms a copolymer molecule, and promotes formation of the elastomer-like reserve compound 
which this shows the high compatibility which comes to contain the granule child by whom this 
addition polymer was compatibility-ized in the elastomer continuous phase. In the case of the 
addition polymer and elastomer by which functionality was carried out with other molds, a 
corresponding reaction (parallel) occurs. 

[0032] This reserve compound is blended with the amount of another of at least a kind of 
functionality addition polymer of this functionality elastomer and reactivity in the second process 
(2), i.e., a process. Although the addition polymer used at this process is the same addition 
polymer as what was usually used in the process (1), it is also within the limits of this invention 
to use another functionality addition polymer. 

[0033] The combination conditions in a process (2) may be the things of the same as that of the 
combination conditions in a process (1), or resemblance. Preferably, second extrusion processing 
is performed. However, it is also within the limits of this invention to introduce the additional part 
of a functionality addition polymer into the inlet port located in the lower stream of a river of the 
same extruder as what was used for manufacture of a reserve compound. Generally the weight 
ratio of the functionality addition polymer pair reserve compound of the amount of another in a 
process (2) is about 0.3-2.0:1. Preferably, the range of about 0.5-1.5:1 and the functionality 
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addition polymer of a rate which gives the final-mass ratio of about 1:1 more preferably are used 
into a product. 

[0034] It was admitted that the addition polymer with which phase inversion was caused and the 
second compounding operation was newly added by it became a continuous phase. The 
elastomer particle in a reserve compound serves as a dispersed phase, and it contains the 
particle to which occlusion of the addition polymer introduced in the process (1) was carried out. 
This complex structure was checked by transmission electron microscope measurement. 
Generation of the copolymer of the amount of another also occurs and the result also gives the 
constituent of compatibility to altitude. 

[0035] Therefore, another gestalt of this invention is a constituent which consists of a 
continuous phase of an addition polymer which made the interior distribute the elastomer 
particle containing the addition polymer by which occlusion was carried out and this constituent 
is in the copolymer constituent manufactured by the above-mentioned approach which it comes 
to stabilize by forming a copolymer between the addition polymers in this elastomer particle, this 
occlusion phase, and this continuous phase. 

[0036] The copolymer constituent of this invention is useful as a shock-proof amelioration agent 
for thermoplastic copolymers like SAN. Therefore, another gestalt of this invention is a resin 
constituent which comes to contain a kind of thermoplastic polymer and this copolymer 
constituent of a shock-proof amelioration effective dose at least. This thermoplastic polymer is 
an addition polymer to which the same functionality as what is used as described above is not 
given typically. 

[0037] For example, this copolymer constituent can be blended dryly with a thermoplastic 
polymer, and the resin constituent of this invention can be formed by extruding the mixture 
obtained at the temperature of the range of about 1 70 to 290 degree C. Typically, the rate of 
this copolymer constituent in this resin constituent is about 30 to 50 % of the weight preferably 
about ten to 70% of the weight. When the SAN-EPDM copolymer constituent of this invention 
was blended into SAN in this format and it compares [ or ] with the compound containing a 
SAN-EPDM copolymer without SAN by which occlusion was carried out in comparison with a 
simple corresponding compound, the Pori (acrylonitrile-EPDM-styrene) (AES) compound with 
the improved physical property is obtained. 

[0038] Next, an example illustrates this invention. Unless it is shown especially, all sections and 
percents are based on weight. 

Example 5-6: The used EPDM matter was 90% of copolymers of 71% of ethylene units currently 
sold as 10% of low density polyethylene, and a brand name "EPUSHIN (Epsyn) 801", 24.5% of 
propylene units, and 4.5% of 5-ethylidene-2-norbornene units. **** combination during 30 
minutes of the 1000g was carried out with a pulverizing maleic anhydride (20g) and dicumyl 
peroxide (1g). Well DINGU en JINIAZU set to 400rpm in this mixture (Welding Engineers) It 
extruded at the temperature of the range of 120 to 205 degree C on 20mm twin screw extruder. 
The ingredient speed of supply was gradually increased so that the maximum throughput which 
gives reading of 9A torque might be attained. It was under water bath, and this extrusion object 
was cooled, and it cut on the pellet. These pellets were dried at 60 degrees C all over the 
vacuum furnace for 24 hours, the analysis by the FTIR analysis of a spectrum which uses a 
succinic anhydride / EPDM mixture in order to form a measuring curve — the moiety of a maleic 
anhydride — extrusion — having existed in the inside of the body was shown. As a result of 
carrying out multistage precipitate and carrying out the Fourier transform infrared 
spectrophotometry of EPDM-MA subsequently into a methanol from heat toluene, it became 
clear that 95% or more of the maleic anhydride was chemically combined with EPDM. 
[0039] **** combination of the 20 sections each of the carbamate-functionality addition 
polymer of examples 1 and 3 was carried out with the maleic-anhydride-graftHzed EPDM rubber 
80 section, and it extruded at 232 degrees C. It was under water bath, the reserve compound 
extrusion object acquired was cooled, and it formed and dried on the pellet. Another compound 
was manufactured from each reserve compound 62.5 section and the carbamate-functionality 
addition polymer 37.5 corresponding section, and it extruded by the same approach. 
[0040] These products were examined by transmission electron microscope analysis. These have 
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a SAN continuous phase and the EPDM domain (domains) distributed in it and it was admitted 
that this EPDM domain had the structure which comes to contain SAN to which occlusion of the 
substantial rate was carried out further. 

Example 7-8: The mixture of the SAN50 section including 72% of styrene units and 28% of 
acrylonitrile units which may come to hand commercially, and the copolymer 50 section of the 
example 5-6 as a shock-proof amelioration agent was extruded under the extrusion conditions of 
an example 5. As compared with the example of contrast which used the same shock-proof 
amelioration agent as the product of an example 5, it is shown in degree table except having 
performed combination processing for the presentation and physical property of a compound to 
write and which were extruded at the single process. 
[0041] 

Shock resistance Izod with a notch An example An amelioration agent Impact strength, a 
joule /m Elongation, % 7 5 529 19.0 8 6 384 18.4 The example of contrast Example of contrast 
176 From the comparison with 16.5 examples 7 and the example of contrast it is admitted 
clearly that the constituent of this invention has high impact strength more nearly substantially 
than the constituent which manufactured the shock-proof amelioration agent by single 
combination actuation, although the numeric value of elongation can carry out a **** even 
match — the direction of the constituent of this invention — **** — a high value is shown. 
[0042] If the above is summarized, in this invention, a copolymer constituent useful as a shock- 
proof amelioration agent will blend a kind of functionality addition polymer with it and the 
excessive amount of at least a kind of reactant functionality elastomer under reactant conditions 
at least, will form a reserve compound, and will be manufactured after that by blending this 
reserve compound with the amount of another of a kind of functionality addition polymer at least 
under reactant conditions. Desirable addition polymers and elastomers are a carbamate- 
functionality styrene acrylonitrile copolymer and a maleic-anhydride-graft-ized EPDM elastomer, 
respectively. The product of this two-step combination processing actuation is a constituent 
which contains the elastomer particle distributed an addition polymer continuous phase and in it, 
and moreover comes to contain the addition polymer with which occlusion of this elastomer 
particle was carried out This constituent is stabilized by forming a copolymer between this 
elastomer particle and this addition polymer. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/07/31 



1/3 ^— v 



♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] The following component (A) and (B) : 

(A) at least one kind of thermoplastic polymer — and 

(B) The following process (1) and (2) : 

(1) process; which blends at least one kind of functionality addition polymer with this addition 
polymer and the excessive amount of at least one kind of reactant functionality elastomer under 
reactant conditions, and forms an elastomer reserve compound — and 

(2) It is the copolymer constituent manufactured by the approach of coming to contain the 
process which blends the above-mentioned elastomer reserve compound with this functionality 
elastomer and the amount of additions of at least one kind of reactant functionality addition 
polymer under reactant conditions. The resin constituent which comes to contain the copolymer 
constituent which consists of a continuous phase of the addition polymer which the elastomer 
particle containing the addition polymer by which occlusion was carried out distributed, and the 
copolymer formation between the addition polymers in the above-mentioned elastomer particle, 
the above-mentioned occlusion phase, and a continuous phase comes to stabilize. 

[Claim 2] Ethylene and C 3-8 in which said thermoplastic polymer is a styrene acrylonitrile 
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copolymer, and said functionality elastomer contains a carboxylic-acid radical Resin constituent 
according to claim 1 said whose functionality addition polymer it is the copolymer of a 
monoolefin and noncoryugated diene, and is a styrene acrylonitrile copolymer. 
[Claim 3] Said addition polymer is a degree type. : 
[Formula 1] 




(l ) 

(Inside of a formula) 

every — R1 independent — hydrogen or C 1-5 an alkyl group — desirable — hydrogen or a 
methyl group — it is — ; — every — R2 the ester group containing the aryl or the ARUKA reel 
radical; 1-20 piece carbon atom which contains one to 20 carbon atoms independently — for 
example, alkoxy group; acetoxy radical; containing an ester group;1-20 piece carbon atom like 
methoxycarbonyl, ethoxycarbonyl, propoxy carbonyl, and a butoxycarbonyl radical or a cyano 
group — it Is — ; — every — R3 independent — alkyl — Although a C1-10 high drocarbil radical 
like phenyl or a permutation phenyl group is expressed, it is at least one R3. It shall be an alkyl 
group and is;X2. Degree type : 

o 

II 

-C-OCH 2 CH 2 



[Formula 2] 




It is a ** machine.;k 1 It is the integer of about 1000 range.;! Or 0 or 1 thru/or about 4000 
integer — it is — ; — the number of the mutual arrays of a carbamate-functionality monomer 
and a comonomer when k and I shall moreover be independently changed for every unit, and;m is 
1 thru/or about 100 integer and I is 1 or an integer beyond it — expressing — ; — and XI Resin 
constituent according to claim 1 which is the carbamate-functionality polymer of being a chain 
termination radical. 
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[Claim 4] the resin constituent according to claim 1 which is the styrene acrylonitrile copolymer 
with which said functionality addition polymer contains the structural unit guided from t-alkyl [ of 
N -t-high drocarbil oxy-carbonyl-2-aminoethyl acrylate and {1-methyl-1-[3-(1-methylethenyl) 
phenyl] ethyl} carbamic acid ], t-aralkyl ester, or N-t-high drocarbil oxy-carbonyl-m t and p- 
vinylbenzyl amine. 

[Claim 5] The resin constituent according to claim 1 whose weight ratio of the functionality 
addition polymer of the amount of additions and a reserve compound in said process (2) the 
range of the weight ratio of a functionality elastomer and a functionality addition polymer in said 
process (1) is about two to 10:1, and is about 0.3-2.0:1. 



[Translation done.] 
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